Opioid receptor contributes to ischemic preconditioning through protein kinase C activation in rabbits.
Recent studies have reported that protection from ischemic preconditioning (PC) is blocked by the opioid receptor antagonist naloxone (NAL). We tested whether an opioid agonist could mimic PC in the rabbit heart, whether that protection involved protein kinase C (PKC) activation, and whether opioid receptors act in concert with other PKC-coupled receptors. Rabbit hearts were subjected to 30 min coronary occlusions and were reperfused for either 3 (in situ) or 2 (in vitro) h. Infarct size was determined by staining with triphenyltetrazolium chloride. In untreated in situ hearts 38.5+/-1.6% of the risk zone infarcted. PC with 5 min ischemia/10 min reperfusion significantly limited infarction to 12.7+/-2.9% (p < 0.01). NAL infusion did not modify infarction (39.6+/-1.6%) in non-PC hearts, but blocked the effect of one cycle of PC (34.4+/-3.6% infarction). NAL, however, could not block cardioprotection when PC was amplified with 3 cycles of ischemia/reperfusion (9.9+/-1.4% infarction, p < 0.01 vs. control). Morphine could also mimic ischemic preconditioning, but only at a dose much higher than would be used clinically (3 mg/kg). In isolated hearts pretreatment with morphine (0.3 microM) significantly limited infarction to 9.3+/-1.2% (p < 0.01 vs. 32.0+/-3.1% in controls). This cardioprotective effect of morphine could be blocked by either the PKC inhibitor chelerythrine (30.4+/-2.6% infarction) or NAL (34.0+/-2.6% infarction). Neither chelerythrine nor NAL by itself modified infarction in non-PC hearts. NAL could not block protection from one cycle of PC in isolated hearts indicating that an intact innervation may be required for endogenous opioid production. Thus, opioid receptors, like other PKC-coupled receptors, participate in the triggering of PC in the rabbit heart.